Interaction between alpha and beta adrenergic receptors and cholinergic receptors in isolated perfused rat heart: effects on cAMP-protein kinase and phosphorylase.
The ability of acetylcholine to antagonize catecholamine-induced activation of myocardial cyclic AMP dependent protein kinase and glycogen phosphorylase activity was assessed using isolated perfused rat hearts. Perfused hearts were treated with either saline, epinephrine, epinephrine plus phentolamine or isoproterenol. After 1 minute of infusion of the indicated drug a second infusion containing acetylcholine was started. After an additional minute hearts were frozen and analyzed for cyclic nucleotide content and enzyme activity. In the presence of the alpha receptor blocking agent, phentolamine, epinephrine is a more effective activator of protein kinase than in its absence. Under these conditions the antagonistic action of acetylcholine on protein kinase activation is more pronounced. In the presence of epinephrine plus phentolamine or in the presence of isoproterenol the antagonistic action of acetylcholine on phosphorylase activity can be accounted for by a reduction in cyclic AMP-protein kinase. This same action of acetylcholine on epinephrine-stimulated phosphorylase in the aabsence of phentolamine, however, cannot be totally accounted for by a reduction in cyclic AMP content or in protein kinase activity.